The lung clearance index in young infants: impact of tidal volume and dead space.
Lung clearance index (LCI), measured by multiple breath washout (MBW), is one of the most frequently used measures of ventilation inhomogeneity. This study was designed to investigate the effect of lung volumes on LCI in young infants. The dependence of LCI on dead space volume (VD), tidal volume (VT) and functional residual capacity (FRC) was investigated by mathematical modeling and by MBW measurements using sulfur hexafluoride (SF6) as a tracer gas. MBW was performed in 150 infants, of median postmenstrual age 46.7 weeks, followed up after neonatal intensive care. Wheezing was assessed in 90 of these infants by computerized respiratory sound analysis during quiet sleep. The strongest correlation was observed between LCI and the volume ratios VT/FRC (Spearman rank order correlation coefficient Rs = 0.688, p < 0.001), VD/VT (Rs = 0.733, p < 0.001) and VD/FRC (Rs = 0.854, p < 0.001). LCI calculated from VD, VT, and FRC was linearly related to measured LCI with a coefficient of determination of 75%. There were no significant differences between wheezers and non-wheezers in postmenstrual age and body weight, but FRC was significantly increased (p < 0.001) and median (interquartile range) LCI significantly decreased (5.83 (5.45-6.51) versus (6.54 (6.03-7.22), p < 0.001) in wheezing compared to non-wheezing infants. Model calculations also showed that LCI was significantly reduced in wheezing infants (5.09 (4.79-5.62) versus 5.43 (5.08-5.82), p < 0.018), indicating that the reduction can be explained by differences in the lung volumes, not by improved ventilation homogeneity. In conclusion, the strong dependence of LCI on lung volumes in young infants can lead to misinterpretations regarding the homogeneity of alveolar ventilation.